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Summary
Background: Presence of breast cancer environmental risk factors may vary between the regions and sett lement of 
residence size depending on the diﬀ erences in lifestyle and level of specifi c exposures. Genetic risk factors could also show 
diﬀ erences between regions. The aim of this cross-sectional study was to explore regional diﬀ erences in breast cancer risk 
factors pertaining to the environment and genetics in medical history of newly diagnosed female patients in Croatia.
Methods: We surveyed 203 women with newly diagnosed, previously untreated breast cancer (BCa) from all parts 
of Croatia, hospitalized consecutively between December 2016 and August 2017, for known BCa risk factors using the 
self-administered questionnaire. Data were analyzed separately by two main Croatian regions (continental, Mediterranean) 
and sett lement of current residence size (urban, semi-urban/rural), as defi ned by Croatian Bureau of Statistics.
Results: Women living in urban sett lements were more often nulliparous or had their fi rst child at an older age, had 
higher education level, lower number of children, more often consumed alcohol and were obese compared to those from 
semi-urban/rural areas. Women living in continental part of the country more often breast fed shorter. Several of the 
 diﬀ erences were also found between premenopausal and postmenopausal women.
Conclusion: In total breast cancer population, we noticed several regional and urban BCa risk factor variations charac-
teristical for lifestyle diﬀ erences.
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REGIONALNE RAZLIKE U FAKTORIMA RIZIKA NOVOOBOLJELIH PACIJENTICA OD RAKA DOJKE 
U HRVATSKOJ
Sažetak
Uvod: Prisutnost vanjskih rizičnih faktora za rak dojke može varirati između regija i veličine naselja u kojima žena 
živi, ovisno o razlikama u načinu života i razini specifi čnih izloženosti. Genetski rizični faktori također mogu pokazivati 
razlike između regija. Cilj ovog presječnog istraživanja bio je istražiti regionalne razlike u vanjskim i genetskim rizičnim 
faktorima raka dojke u anamnezi žena s novootkrivenim rakom dojke u Hrvatskoj.
Metode: Poznati rizični faktori raka dojke ispitani su samoispunjavanjem upitnika kod 203 novodijagnosticirane pret-
hodno neliječene žene koje su konsekutivno hospitalizirane između prosinca 2016 i kolovoza 2017. Podaci su analizirani 
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prema dvije glavne regije Hrvatske (kontinentalna, mediteranska) i veličini naselja (urbana, semi-urbana/ruralna) trenutnog 
prebivanja, defi niranih prema Državnom zavodu za statistiku.
Rezultati: Žene koje prebivaju u urbanim naseljima češće nisu rađale ili su imale prvo dijete u starijoj dobi, višu razinu 
edukacije, manji broj djece, češće su konzumirale alkohol i bile pretile u usporedbi s ženama iz semi-urbanih/ruralnih 
 područja. Žene koje prebivaju u kontinentalnom dijelu zemlje češće su kraće dojile. Pojedine od navedenih razlika su  nađene 
i između premenopauzalnih i postmenopauzalnih žena.
Zaključak: U ukupnom uzorku bolesnica s rakom dojke, za rizične faktore je opaženo nekoliko regionalnih i razlika 
prema veličini naselja karakterističnih za razlike u načinu života.
KLJUČNE RIJEČI: rak dojke, faktori rizika, okolišni, genetski, Hrvatska, regije
INTRODUCTION
Breast cancer shows an increasing trend in 
Croatia with estimated annual percent of change 
of 2.6% (1). According to the International Agency 
for Research on Cancer (IARC), carcinogenic agents 
with suﬃ  cient evidence in humans for breast can-
cer (2) are alcoholic beverages (3), diethylstilbes-
trol, estrogen-progestogen contraceptives, estro-
gen-progestogen menopausal therapy (4), X-radi-
ation and gamma-radiation (5). IARC classifi ed 
additional agents with carcinogenic eﬀ ects but 
with limited evidence in humans for breast cancer 
(BCa) to be digoxin, estrogen menopausal thera-
py, ethylene oxide, polychlorinated biphenyls (6), 
shiftwork that involves circadian disruption (7), 
and tobacco smoking (8). Beside exogenous expo-
sure to estrogens in form of the pharmaceuticals, 
endogenous prolonged exposure to increased lev-
els of estrogens in the cases of early menarche and 
late menopause are also considered to increase 
risk for developing BCa, as well as behavioral fac-
tors such as increased body weight in older age, 
being nulliparous or having the fi rst child at an 
older age (9). Presence of breast cancer environ-
mental and genetic risk factors may vary between 
the Croatian regions and sett lement of residence 
size based on the diﬀ erences in lifestyle, level of 
specifi c exposures and inherited and additionally 
acquired mutations predisposing to breast cancer 
development. Such regional diﬀ erences in Croatia 
were shown for example for IARC BCa classifi ed 
agents such as alcohol consumption and smoking, 
and for some other known behavioral BCa risk 
factors (10) e.g. obesity, physical activity, diet (11). 
Urban-rural diﬀ erences in terms of pregnancies 
were also shown in women participating in the 
Croatian population-based BCa screening pro-
gram (12). We sought to explore presence of breast 
cancer risk factors pertaining to the environmen-
tal and genetics in medical history of newly diag-
nosed female patients in Croatia, and to describe 
their regional diﬀ erences.
PATIENTS AND METHODS
We surveyed 203 adult women from all parts 
of Croatia with newly diagnosed previously un-
treated breast cancer hospitalized consecutively 
between December 2016 and August 2017. Medi-
cal history data on known BCa risk factors were 
collected before treatment at two surgical oncolo-
gy departments of the University Hospital for Tu-
mors, Zagreb, Croatia, using the self-administered 
questionnaire. Surveyed patients constituted rep-
resentative sample in terms of number of new 
cases in Croatia (~8%) (13) per year, and size of 
region/sett lement of their residence. This academ-
ic study was approved by the ethics committ ees 
of Sestre milosrdnice University Hospital Center 
and School of Medicine, University of Zagreb, and 
conducted in accordance to the Principles of Hel-
sinki Declaration. The environmental BCa risk fac-
tors questions included reproductive and gyneco-
logical history (births, breastfeeding, menarche, 
menopause), medications (contraception, hor-
mone replacement therapy, other), alcohol con-
sumption (categorizing heavy/moderate con-
sumption as daily/few times a week), chest radia-
tion (more than 10 times in life), smoking 
(previous/current), night shifts work (any time in 
life and of any duration), education level (higher 
than high school), physical activity, diet, place of 
living. Perimenopausal status was defi ned if 
women declared to be in a menopause for less 
than 1 year. Genetic BCa risk factors questions in-
cluded personal and family history of breast, 
ovarian, uterus and any other cancers, including 













Number of patients n=203 n=70 (55+15) n=133
Age (years), median (range) 59 (28-87) 44 (28-55) 65 (47-87) <0.001
TNM stage, n (%): 0
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Hormone replacement therapy ≥5 years: yes






Contraception ≥5 years: yes
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Smoking (previous or current): yes








Night shift work: yes








Alcohol consumption, n (%): moderate/heavy

















Higher education (>high school): yes

















Breast or ovary cancer in relatives**: yes








Other breast cancers$ 1 (0.5) 0 1 (0.8) -
Breast benign lesions$ (yes/no) 12 (5.9) / 191 2 (2.9) / 68 10 (7.5) / 123 0.225
Gynecological cancers$$ 3 (1.5) 1 (1.4) 2 (1.5) -
Gynecological benign lesions$$ 54 (26.6) 18 (25.7) 35 (26.3) 0.926
Other cancers§ 5 (2.5) 1 (1.4) 4 (3) -
Other benign lesions§ (yes/no) 13 (6.4) / 190 2 (2.9) / 68 11 (8.3) / 122 0.226
Other cancers in relatives‡: yes


























# Number of patients with no response to questions; * Including 3 women with HRT use <5 y. but with ≥5 years total use of both HRT and contraception; ** 
Mother, sisters, grandmothers, cousins; $ Cancers: breast cancer (not confi rmed in medical records); benign: fi broadenomas, breast biopsy, breast operation, 
benign breast tumor, breast cyst, sclerosing adenosis; $$ Cancers: cervical cancer, ovary cancer (both not confi rmed in medical records); benign: conisation, 
uterine polyps, lifting of uterus, operation of uterus and/or ovary, removal of uterus and/or ovary, operation of cervix uteri, mioma uteri, ovarian cystadenoma, 
ovarian cyst, ovarian mioma, cervical polyp, endometriosis, gynecologic operation, Barth. gland operation, ovarian tube cystitis, preeclampsia, benign tumor 
of vulvae, curett age; § Cancers: bronchial, bladder, facial skin, melanoma; benign lesions: polyp colony, pyelon papilloma, glomus tumor of fi nger, unspecifi ed 
polyp, nasal polyps, unspecifi ed mioma, unspecifi ed tumor surgery 5 decades ago, neck lipoma, surgery of thyroid gland, salivary gland cyst, both suprarenal 
gland adenomas, ulcerative colitis; ‡ Parents, sisters/brothers, grandparents, other relatives
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calculated from weight (kg) and height (cm) data 
measured on fi rst day of hospitalization. Data 
were analyzed separately by two main Croatian 
regions (continental, Mediterranean) and size of 
sett lement (urban, semi-urban/rural) of their cur-
rent residence, as defi ned by the Croatian Bureau 
of Statistics (CBS). Thus, the continental Croatia 
was defi ned to encompass the regions of Central 
Croatia and Slavonia, and the Mediterranean Cro-
atia referred to Istria and Gorski kotar, Dalmatia 
and Lika (14). According to the CBS, urban sett le-
ments (15) were defi ned as having ≥10,000 inhab-
itants (using 2011 Census data (16)), and semi-ur-
ban/rural as having <10,000 inhabitants. Questions 
with no response were analyzed as no threshold 
exposure, and for HRT or contraception if in-
formation on use was provided without duration 
of use, this was analyzed as use <1 year, includ-
ing for any duration of herbal postmenopause 
remedies.
Beside descriptive statistics by menopausal 
status, including data for regions and urban sett le-
ments, statistical comparison was performed by 
software available online (17) defi ning statistically 
signifi cant P-values as <0.05. For data presented as 
n (%) chi-square test was used, for n<5 (%) data 
Fisher exact test, and for continuous data two-
tailed Mann-Whitney test. Calculations were per-
formed on 24th and 25th November 2018.
RESULTS
Two thirds of 203 included women with BCa 
were diagnosed in menopause, and there were no 
diﬀ erences in proportion of pre-/perimenopausal 
and postmenopausal women living in urban and 
continental part of Croatia; patients living in these 
areas constituted the majority of the studied pop-
ulation (Table 1). Patients from the City of Zagreb 
constituted the majority (65.5%) of the study pop-
ulation. Median age of women from the continen-
tal region was signifi cantly higher (P=0.004) than 
of those from the Mediterranean region (60 vs 49, 
respectively). Premenopausal women as well as 
patients living in urban sett lements were more of-
ten nulliparous or had their fi rst child at an older 
age, and had higher education level, compared to 
the patients living in semi-urban/rural areas, 
whilst postmenopausal women were often obese 
and had more chest radiologic imaging. Women 
living in the continental part of the country rarely 
had late menopause (>55 years) and, as well as 
postmenopausal women in general, more frequent-
ly breast fed shorter. Higher proportion of pa-
tients from urban continental sett lements seemed 
to have used HRT and contraception, and com-
pared to the Mediterranean area worked in night 
shifts, were diagnosed in earlier stage of BCa (ma-
jority at stages 0 and 1) and had breast or ovary 
cancer in their relatives (Table 2), but without 
reaching statistical signifi cance in this sample size.
DISCUSSION
Our study investigated regional and urban/
rural diﬀ erences in Croatia regarding the distribu-
tion of BCa risk factors among women with newly 
diagnosed BCa. We found some environmental 
factors diﬀ erences between pre-/perimenopausal 
and postmenopausal women, as well as between 
women living in urban and semi-urban/rural set-
tlements related to the lifestyle diﬀ erences in 
terms of number of children, age of the fi rst birth, 
level of education. These fi ndings are consistent 
with the previous study investigating the urban-
rural diﬀ erences in women participating in the 
Croatian population-based BCa screening pro-
gram (12). Although risk of BCa is minimized after 
10 years of estrogen medication administration 
stopping (18), in few women using HRT for <5 
years but also previously using contraception, this 
was analyzed as positive exposure if total use of 
both was reported ≥5 years. Since no response was 
given regarding time elapsed between usage of 
these two medications and considering risk de-
pends on age at last use of contraceptives and high 
number of no response to questions on usage (or 
its length) of both HRT and contraceptives, possi-
bility of result for continental urban area to be-
come signifi cant cannot be excluded. In addition 
to exogenous estrogens in form of medications (4), 
prolonged exposure to higher levels of endoge-
nous estrogens is also associated with increased 
risks of BCa in both premenopausal (19) and post-
menopausal (20) women with the highest risk in 
women with the highest level of estradiol. It is es-
timated that for every year of earlier menarche 
risk rise by 4%, per year of late age at menopause 
by 3%, whilst relative risk decreases by about 3% 








settlements P-value P-value P-value
Characteristics# Urban## Semi-U/Rural Urban Semi-U/Rural Area Settl.
Number of patients, n (%): 139 (68.5) 43 (21.2) 11 (5.4) 10 (4.9) 182+21 150+53
Age (years), median (range) 61 (28-87) 57 (35-85) 0.833 45 (37-66) 52.5 (31-64) 0.342 0.004 0.703












TNM stage, n (%): 0 or 1










HRT (years), n (%): ≥5










Contraception (years), n (%): ≥5










Early menarche (<12 y.): yes
































Number of children, 
median (range) (#4)
2 (0-4) 2 (0-4) 0.023 2 (0-3) 2 (0-3) 0.384 0.327 0.010
Age at fi rst birth (years), 
median (range) (#3)
25 (17-39) 22 (18-38) 0.015 24.5 
(18-35.5)
21 (18-28) 0.177 0.417 0.003













5 (0-60) 4 (0-36) 0.603 12 (0-54) 8.5 (0-19) 0.748 0.076 0.400
Smoking: previous or current










Night shift work**: yes
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 moderate/heavy





















Higher education (>high school): yes





















Breast or ovary cancer in relatives*:
 yes










Other breast cancers 0 1 (2.3) - 0 0 - - -
Breast benign lesions (yes/no) 8 (5.8) / 131 2 (4.7) / 41 1 2 (18.2) / 9 0 / 11 0.476 0.358 0.735
Gynecological cancers 3 (2.2) 0 - 0 0 - - -
Gynecological benign lesions 35 (25.2) 12 (27.9) 0.721 5 (45.5) / 6 2 (20) / 8 0.362 0.460 0.971
Other cancers 3 (2.2) 1 (2.3) - 0 1 (10) - - -
Other benign lesions (yes/no) 11 (7.9) / 128 0 / 43 0.069 1 (9.1) 1 (10) - 0.629 0.191
Other cancers in relatives: yes










# Number of patients with no response to question; ## 91 (65.5%) patients from the City of Zagreb; * Including 3 women with only HRT use <5 y. but with ≥5 
years total use of both HRT and contraception; Abbreviations: BMI=body mass index, HRT=hormone replacement therapy, TNM=tumor/node/metastasis
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birth for the fi rst time, by about 7% per any subse-
quent birth (21), and by 4.3% per cumulative year 
of breastfeeding (22). Alcohol consumption and 
smoking are known BCa risks and IARC classifi ed 
agents (3, 8, 23), and we observed some spatial dif-
ferences with women from urban area smoking 
more often and in urban continental area having 
higher alcohol consumption, which was compa-
rable to the previous study (11).
Other modifi able risk factors include physi-
cal activity, weight gain (24), diet (25), however, 
population att ributable risks diﬀ er somewhat by 
menopause status; obesity being the risk only for 
postmenopausal women (26). Certain additional 
factors were also associated with increased BCa 
risk such as breast density, height (27), higher lev-
el of education (associated with parity and socio-
economic status) (25). Importance of environmen-
tal factors for BCa was highlighted by the study 
investigating pairs of twins showing that only 
27% of the BCa risk may be explained by heritable 
factors (28). Furthermore, one previous study 
showed that elevated breast cancer incidence rate 
can be completely att ributed to the regional diﬀ er-
ences in known BCa risk factors (29).
While the diﬀ erence between BCa diagnosis 
in earlier stage between the continental and the 
Mediterranean Croatia was not statistically sig-
nifi cant (P=0.086), the possibility of a certain de-
gree of selection bias cannot be excluded. This 
may be due to a lower number of women hospital-
ized from the Mediterranean region (mostly the 
northern part), which were also diagnosed at 
younger age. Therefore, certain degree of selec-
tion bias could be caused by choice of younger pa-
tients from the Mediterranean area for treatment 
at the University Hospital for Tumors, the largest 
national hospital specialized for treatment of tu-
mors, and located in the Croatian capital.
We also noted apparent diﬀ erences in genetic 
factors as it appears that higher proportion of 
women living in the continental part of the coun-
try reported breast or ovary cancer in their rela-
tives, however this was not statistically signifi cant 
in this sample size. This trend was also noted for 
premenopausal women, the majority of them be-
ing from the continental and urban parts. Further-
more, patients living in urban sett lements from 
both main regions reported other cancers in their 
relatives somewhat more often. A degree of pos-
sible contribution of specifi c spatial cumulative 
environmental exposures to these genetic factors 
diﬀ erences could not be estimated. These fi ndings 
could be by chance or infl uenced by higher access 
to cancer education and screening programs in ur-
ban areas with no need to travel great distances to 
receive care (12). It is thus unclear in which degree 
observed trend for genetic factors diﬀ erences rep-
resent true fi nding, as genetic mutations status of 
included patients and their relatives is not known. 
However, presence of the same fi nding in pre-
menopausal women could point to inherited mu-
tations and hence BCa occurrence in younger age, 
or they could possibly be infl uenced by higher 
cancer awareness in the younger premenopausal 
women.
Strengths of our study include detailed per-
sonal and family medical history data, inclusion 
of both premenopausal and postmenopausal 
women, and epidemiologically representative 
sample by number of new BCa cases (~8%) per 
year, and by surveying patients from all parts of 
Croatia. Since signifi cant number of included pa-
tients were from the City of Zagreb, this corre-
sponds to the high proportion of those patients in 
yearly incidence of BCa (13).
Limitations of this study are collection of 
data by self-administered questionnaire which 
could be susceptible to underreporting of some 
BCa risk factors, regarding either medications or 
health conditions. The number of included pa-
tients from the Mediterranean area was lower 
than of those from the continental Croatia, and 
certain selection bias of those choosing the treat-
ment in Zagreb could not be excluded, hampering 
fi rmer conclusions for this region. Relatively low-
er total sample size also contributes to these diﬃ  -
culties. Additionally, we collected data on place of 
current residence and not on duration of living in 
the area, hence certain bias is possible regarding 
duration and level of exposure to some environ-
mental risk factor(s) typical for a region.
CONCLUSIONS
Several regional and urban/rural BCa risk 
factors variations characteristical for lifestyle dif-
ferences were noticed in total breast cancer Croa-
tian population sample. This conclusion was sup-
ported by generation diﬀ erences found between 
premenopausal younger and postmenopausal old-
53
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er women pointing to similar environmental fac-
tors. However some trend for genetic background 
divergences was also observed.
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